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WALLEYE EGG DISPCSITICN CN ARTIFICIAL 
SPAWNING BEDS CONSTRUCTED IN THE 
OTONABEE RIVER AT BOBCAYGEON 


by 
J.J. Armstrong and R.D, Dyke 


Introduction 


Within recent years there have been a number of studies 
reported in the scientific Literature on the construction of artificial 
spawning facilities for various species of fish primarily of the 
Family Salmonidae, ‘The construction of these facilities has been for 
the purpose of providing an artificial environment for egg cisposition 
and incubation in bodies of water where natural spawning conditions 
were thought to be inadequate or entirely lacking. In general, the 
results of using this management technique have been favourable, 
although failures have been reported, 


- The main reason for the application of this type of management 
technique depends on the biological principle that the population 
level of any species is the expression of the effects of the environment 
on the species, Obviously it is axiomatic that the most successful 
means of increasing population levels of a species is to so manipulate 
certain unfavourable components of the environment that the desired 
effect is achieved. Because of the complexity of the multiple 
interactions of environmental factors upon a fish species, it is seldom 
that opportunities for the application of this technique are immediately 
recognized. Even when such opportunities are suspected, it must 
always be recognized that environmental changes may prove detrimental 
to either the species for whose benefit the work was originally intended, 
to other species, or to both, 


The purposes of this paper are to describe the results of 
two experiments to improve the spawning facilities for walleye 
(Stizostedion vitreum) in a known spawning area below the Bobcaygeon 
Dam on the Otonabee River. At this point, it must be emphasized that 
there was no indication that populations of Pigeon Lake, from which 
the spawning population is largely derived, were being adversely 
affected by the size and condition of the natural spawning area. Neither 
was it felt that populations of walleye or other game species would be 
adversely affected by the experimental changes in the environment, 


Work was conducted on thts project during the spawning runs 
of 1966 and 1967, In the former year the work conducted was of an 
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experimental nature and was designed primarily to determine the effects 
of gravel deposition on walleye egg deposition between the natural 

river bottom and the experimental treated areas. In 1967, this project 
was considerably expanded with a larger deposition of gravel in the 

Same area of the river in which work had been conducted curing 1966, 

In this second year of the project studies in evaluating the comparative 
extent of egg deposition on the treatment area and the natural river 
bottom were continued, 


Description of Area 


The Bobcaygeon Dam, the location of the experiment to be 
described, is located on that portion of the Otonabee River which 
separates Sturgeon and Pigeon Lakes in the Kawartha Lakes of Ontario, 
This dam is used to control the water levels of Sturgeon Lake. The 
area below the dam has long been known as an important spawning ground 
of walleye several thousand of which congregate at this location each 
year during the spawning run. 


Much of the area immediately below the dam is composed of an 
immense shelf of limestone rock which has become exposed at this 
location. This limestone shelf has broken in many places to produce 
large horizontal blocks separated by crevices up to a foot in width, 
In general, these blocks do not have any gravel or rubble on their 
upper surfaces, At the bottom of the crevices, there is generally a 
small deposition of rock particles, some of which had been created 
at the time of crevice formation while some has undoubtedly been 
deposited by the river. With the exception of the hazards-caused by 
the crevices and a slippery coating of algae on the blocks, there is 
little difficulty in walking, and with care, an automobile can be 
driven onto the area with relative safety. The location and relative 
size of this area of limestone is shown in Figure I (a) as horizontal 
lines. The small crosses on this figure represent the location and 
relative size of the area composed of rubble ranging in size from ten 
inches to three feet in size. This type of bottom is contrasted to 
the gravel type of bottom artificially produced for this experiment. 


Walleye Spawning Observations 


During the walleye spawning runs of 1964 and 1965, the 
Conservation Officer stationed at Bobcaygeon kept notes on water temp- 
eratures, water flows and locations of walleye concentrations, From 
his reports (Tuvi, unpubl. mss) information has been taken on the 
distribution of walleye during the periods of peak concentrations in 
1964 and 1965 and presented in Figures 1(b) and 1(c) respectively 
(Small dots). Of interest in these diagrams is the high concentration 
of fish that occurred in 1964 on the limestone shelf on the north side 
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4. 
of the Otonabee River. A gimilar concentration was not seen at this 
location in 1965 when high water made visibility difficult. From 

the observations that could be made during the latter year, peak 
concentrations apparently occurred over the rubble depositions on the 
south shore anc on the large area of rubble downstream from the two 
bridges. 


Figure 1(d) shows the distribution of walleye during the 
period of peak concentration in 1966. Peak concentrations occurred 
on the deposition of rubble on the south shore and over the limestone 
shelf on the north shore. Unfortunately, no observations were made 
on walleye concentrations downstream from the two bridges as in 1965. 


Several local residents of many years reported that when an 
area of gravel was present near their establishment on the Otonabee 
River, walleye were seen in numbers at that location during che 
spawning run. These people subsequently built a store and a concrete 
retaining wall in the vicinity of this area of gravel with the 
resultant loss of the deposition of gravel. After the construction, 
these people reported that numbers of walleye observed during the 
spawning run were substantially reduced. 


In previous years, the spawning by walleye along the shores 
of the Kawartha Lakes in suitable locations was suspected by officers 
of the Department of Lands and Forests. No evidence, however, was 
ever collected to substantiate this hypothesis until the spring of 
1966 when eggs were found on the west shore of Boyd Island in Pigeon 
Lake on a rocky bottom, (Tuvi, pers. comm.). No samples of eggs were 
collected, however, to determine if the eggs did, in fact, belong to 
this species, although adult walleye had been observed at this 
location several nights previously. 


Observations have been made on the spawning by walleye in 
areas of gravel deposited as a result of road and bridge-building 
Operations. (Dyke, pers. comm.) Such spawning activity at these 
locations may be indicative of a lack of suitable areas, although 
such activity may also be the result of the attractiveness of these 
areas to walleye regardless of the extent and quality of alternative 
areas. 


Material and Methods 
1. Spring of 1966 
On March 11, 1966, water levels in the Otonabee River below 
the dam were lowered by closing off all sluiceways in the dam. The 


purpose of this action was to facilitate the movement of men and trucks 
on the limestone shelf and to allow work on the treatment areas. 
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Three treatment areas were established by placing a 
sufficient number of concrete building blocks in a square having ten 
foot sides. Each concrete block was of the type commonly used in the 
construction of- house foundations and measured 3 x 8 x 16 inches. 
After placement, the blocks were wired together to prevent their 
dislodgement by water currents. In order to facilitate the passage 
of water through the treatment sectinn, each block was so placed 
that the three apertures in each block were parallel to and facing 
into the direction-of the water flow. When the blocks had been placed 
as described above, gravel, ranging in size from approximately two 
to six inches, was placed within each treatment section. For each 
treatment so established, a corresponding control section was constructael 
by placing a concrete building block at each corner of a ten foot 
square. No gravel was deposited within such control sections. Figure 
II shows the locations of the treatment and control sections relative 
to their position in the river and to each other. The dark squares 
in this diagram represent those sections which contained gravel. 

6 

Screens for the sampling of egg deposition were constructed 
of nylon door screening with a mesh size of approximately 1.4 
millimeters or 15 meshes per linear inch. The size of the screens 
were ten inches by ten inches or 100 square inches. Four screens 
were placed on each treatment and control section using a previously 
determined pattern of randomization. The screens were weighted by 
placing several rock particles on each, 


In order to ensure that a current of water passed over the 
sections, one log in the sluiceway of the dam directly upstream from 
the experimental area was removed, This action provided a current of 
water over treatment section I and control section 2 (T-I and C-2 
respectively in Figure II), but not over the remaining treatment or 
control sections which were washed by a back-eddy from the main flow 
through the dan, 


Inspections for the occurrence of walleye on the treatment 
and control sect‘.ons were made on three occasions during walleye 
Spawning run of 1966. At these times a search for eggs on the sections 
was also conducted without aay te the screens. 


On May 2 and 3, 1966, the sereens were removed and all eggs 
found on both the screens and the rock particles on the screens were 
preserved in labelled bottles, At the laboratory, the eggs were 
classified as either alive or dead at the time of collection and the 
numbers of eggs in each classification was determined. Eggs classified 
as dead at the tine of collection were opaque-white in colour and usually 
had a clear area surrounding an cpaque-yellow embryo and yolk sac. 

In some cases the embryo had progressed to the eyed-egg stage. 


setaups <I: it  tadte dose ot bas teviez edt at cotsigm 


70 JnoctReT) Sainishet odd weve dow sud .(IT emght ak 


nt beew viseanos eqva eds to naw aoedd edetonen sose, Peony 
asezenc edt stsatitost of sebte al .einewws teadew yd Saemegees 


oelqg mesd bari soo siz godly ,wolt segew odd 2e-noitoeskh 
foss toF oLjpoe tnsmisedd dope afigiw b6 onic sow ,aedon 


a .er sg loxtcoo coun atittw betkeogsb esw fovezgce 


. . at pa 
Jourrpero: w moisrieoesh nae to gakiqmpe eff fot saee 
“ge : 
’ 


fowa Msew'say VY eTrD me n. one ia a reas yol ¢ 


ramped — avin? Ten on aS acl at nottoeg ae 
(Sci Bs ; Se : Ov 2, A he FOO Ween os re Pe) 6 Ae Tox 8G ~ ual 


#398 i 10 aeRge For aot ; 6 @Bhiiv sears 3A eer siete 


nt) Pe 


be ly ig " 

. ‘ Eee ey 
s pgotoat¢ yd botigilasiae Sew anes joomtaet) Ie aT fon 
tyarl etaupa 6 mt adoofd selatied egemenos mae: srodkaaah In 


hel 


isnt Of x & w & betvesom bas 5 aaokjabsvot saved, to, aotso. <a 
ted: tuevexq of yeddegos bestw etew eloold ems _jcsasoslq 38 3 


7 


. { i a a oe ° « « a 


hosala o8 oe sofd deso ,naiteer dasatpesd eds dauoxds ze38 
ost bos of foliezse stew foold dose ok aamuategsa semis ie 


= 


rors ote este ot golgees ,teverg ,ovods bediaa 


w 


10D naw fo. coe Lovtces gatbmogastms a ,bedelidasas os S18: 
i902 as! s Xo Yor: fossa o& aoold ortbs Led atotonoo 8 Bm 


Yate anoltsoss Jowidoes San treciaesm Sit to esolizsool ys ee 
a 


wees benmtainos ‘lw amottoee stels toes tqes CATR 


9 oveds to sete dessa s djlv gaigeess8 = 
toa sit to oste sal doat tmeall seq sedeem SI 208m 
%De2 WO . 29r: ‘supe OOL xo sedoakt me3 yd sed 


a 


; { — os wT. -* [, “se 
i - 4%) sis ‘Tc . - 4 ; : a ff i H wits: 20 - 587T3 1.088 iP 


yd botdatsw sxsw emsoxse asl notzasiaobnat to axsds 
,{ioe9 a0 ata 3tag ia03 fae 


3 tevo bosesq * w to tuosstwo sp Jsds sxvene oF sabte) ez 


$naTIUD 3 ‘otg moises shaft ,.bevomet esw Bere inten 
a5 bie soisooRn Iowtaco bie 't seoijosa. Dascde 2%, 


> octar of ort vbbe-«s d vc Soma Stow dolsiw aor 


ayveilteaw vaitwb anolesood seid do Bban Sie se tFoe4 Se 


, artes os griidtwieklb 3 ade. bes >: 


=a 


so {Is brs bovomet stew ensetoe of% .00GL ,£ baa o* 


ataw areetos of} so eolsistaq doot edd bas ensetme Stam 


4 bos noitosiios to omta oft. ta baeb zo evils gemeae 
holttesalo agn .bontavoteb asw aoktsaltteesio dose nk 2 


‘wWileuau 1 


erew anse eds .yroissodal ‘afta eeissod Baking 


7 
ma 
= 
¥ 
» 


ois wofon at pre frien susw toksoelles to sake 
.o88 Aaloy bas oy»iae welloey-supsqe as gukhao ene 
,ogode ggo~beve oft of beaeetgotq bad cymdoes 


FIGURE il 


. 
. 


a a 


wee Some ee 


aa 
ait 
ais 


‘ ™~ . 
~ ( ae 
* 
\ 
~‘ \ 
‘, 
: We 
~. 
~ : 
ia \ 
~ mn ne 
~. f — _ —- : 
; i a 7 CW 2" en ee t 
i a Sais : # 
is ~! Sf 7 
ae a ‘ 
a \ 
} OY ai 
omen ‘ - \ 


7. 
2. Spring of 1967 


During 1966, the treatment area nearest the dam was partially 
destroyed by the force of water flow through the dam. In order to 
prevent similar destruction, concrete curbs were poured in preparation 
for a more extensive and permanent deposition of gravel in-the same 
area that-had been treated in 1966. A total of four curbs, each 40 
feet long, 6 inches wide and 4 inches high, were constructed parallel 
to the dam and approximately perpendicular to the flow of water. The 
curbs were approximately 30 feet apart. In order to prevent the 
dislodgement of gravel in those sections nearest the main flow of water, 
additional curbs were poured to join up the ends of those curbs 
previously described, Figure III shows the location of the area 
treated in 1967 relative to the location of the dam and the river. 

The size of the treatment area was 3600 square feet. 


Within the treatment area so created, approximately 75 cubic 
yards of gravel (2" to 10"') which was larger than the size used in 
1966, were deposited and levelled.: Cn April 4, 1967, twelve screens, 
four on each of the three sections, were randomly distributed upon 
the treatment area, The screens were those that had been used in the 
previous year, Seven additional screens were placed on the natural 
river bottom in the immediate vicinity of the treatment area to serve 
as controls, in order to ensure a constant flow of water over the 
treatment area, an G inch gap was left between the second and third 
logs in the two sluiceways of the dam immediately upstream from the 
treatment area, 


During the walleye spawning period a close surveillance was 
made of the treated area for evidence of use by spawning walleye. 
The screens were picked up near the end of April and preserved in the 
same manner as in 1966. At the laboratory the eggs were classified 
as dead or alive at the time of collection by using the same criteria 
as were used in 1966, 


Results 
1. 1966 Experiment 


Table I presents data on the counts of eggs made on the egg 
samples collected from the screens during the experiment in 1966. As 
has been mentioned previnusly, one treatment section (T-1) was partially 
destroyed and three of the four screens were lost. In addition, one 
of the screens located on the control section C-2 was also lost. 
Accordingly, averages are used in the fcllowing analysis in place of 
the actual numbers which would create a misleading picture when a 
comparison is made, Since the results to be reported are so conclusive, 
it has not been considered necessary to conduct statistical tests to 
substantiate the findings. 
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Treatments Controls 


Section! #live | total 
eggs 


Total | 1736 | 0679 
Average |192.9 |1097.7 {1290.6 


TABLE 1 - The numbers of eggs and percentage survival deternined for 
the screens located on the treatments and controls in the 
1966 Experiment in the OCtonabee River at Bobcaygeon, 


From Table I it can be seen that there was a substantially 
greater average number of eggs per-treatment screen than on the 
average control screen. In effect, there were 22.4 times more eggs 
on the treatment screens than on che control screens. The average 
number of eggs per treatment and control screen was 1290.6 and 57.6 
eggs respectively. 


The average number of live eggs per treatment and control 
screen was 192.9 and 33.7 respectively. Thus, there were 5.7 times 
more live eggs on the treatment screens than on the control screens. 
The average number of dead eggs per treatment screen was approximately 
45.7 times the number of dead eggs per control screen. There were 
1097.7 dead eggs on the average treatment screen compared to 24.0 
eggs per control screen. 


The survival of eggs on the treatment sections was consider- 
ably lower than that on the control sections at 14.6 and 5°.5 respect- 
ively. With one exception, the percent survival determined on the 
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control sections was higher than the percent survival on the treatment 
sections. Among the samples of eggs collected on the treatment sections 
survival appears to be highest on the treatment nearest the dam (T-1) 
where the water flow was the most rapid. On the one screen found out 

of the four originally placed on this section, a survival rate of 26% 
of 3014 eggs was observed. This is in contrast to a survival rate 

of 9.8% of 3053 eggs on one screen placed on the treatment furthest 
from the dam (T-3). No such pattern, however, is observable on the 
control sections, 


It is interesting to note the large variation in the total 
number of eggs that exists among the six sections established. It 
appears that high numbers of eggs were deposited on those sections 
nearest the dam-and on the one treatment section furthest from the 
dam (T-3) which, with T-2, was washed by a back-eddy from the nain 
flow through the dam. Based on these observations, it is suspected 
that fish actually spawned on the treatment areas especially and 
places doubt on the explanation that eggs were merely carried by the 
water currents to eventually become deposited on the treatment sections, 


2. 1967 Experiment 


Table Ii presents data on the egg counts made on the egg 
samples collected from the screens during the experiment in 1967. 
Whereas four screens were placed on each of the three treatment sections, 
only five control screens were used, These were placed on the natural 
river bottom as shown in Figure IV. Two additional screens (marked 
x and y in Figure III) were placed on a natural deposit of gravel near 
the north shore of the river. Only the control screens from the shelf 
of limestone in the immediate vicinity of the treatment area are 
considered in Table II, 


As in the experiment conducted in 1966, there was a 
substantially greater average number of eggs per treatment screen than 
on the average control screen, the numbers being 138.9 and 14.2 
respectively. Thus, there were 9.5 times more eggs on the treatment 
Screens than on the control screens, 
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FIGURE IIT 
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cc 
Treatments ~ Controls 
Section} #live| #dead |total: % [section #live | #dea ys 
eggs eggs jeges jalive || alive 
na de 4) 1 28 .6 
= 2 28.6 
3 3 20.0 
4 4 80.0 
5 1k0d 
Bl 
2 
3 
4 
Ck 
2 
3 
4 OVed 


Total 1364 393 11667 eee 43 a6 71 
Average} 113.7; 25.2 }138.9/81.° 8.6 5.€ |14.2 60.6 


TABLE II - The numbers cf eggs ard vercentage survival determined for 
the screens on the treatments and controls in the 1967 
experiment in the Otonabee River at Bobcaygeon. 


The average numbers of live eggs per treatment and control 
screens were 113.7 and 8.6 respectively. Thus there were 13.2 times 
more live eggs on the treatment screens than on the control screens. 
The average number of dead eggs per treatment screen was approximately 
4.5 times the number cf dead eggs per control screen. There was an 
average of 25.2 dead eggs per treatment screen compared to 5.6 dead 
eggs per control screen. 


In contrast to the observations made in the 1966 experiment 
on the differences in the rate of survival of eggs, there was a 
greater survival of eggs on the creatment sections than on the control 
sections. Average survival on tle treatment sections during the 1967 
experiment was 21.5 per cent compared to 60.6 per cent for the control 
sections. 


Table IIi compares the results for the experiments in 1966 
and 1967. 
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TABLE III - A comparison of the results obtained during the 
experiments conducted during 1966 and 1967, 


Comparison Year of Experiment 
1966 1967 


Ratio of number of eggs per treatment 
screen to number of eggs per control 
screen 22.4 9.8 


Ratio of number of live eggs per 
treatment screen tc number of live 
eggs per control screen Ey bau2 


Ratio of number cf dead eggs per 
treatment screen to number of dead 
eges per control screen 45.7 4.5 


Percent survival cf eggs on 
treatment screens 14.6 81.8 


Percent survival of eggs on 
control screens 58.5 60.6 


— °? © 
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Although the work conducted to date on increasing the spawning 
erea available for walleye has indicated a beneficial effect by 
increasing the number of live walleye eggs, the effects of this work 
on future walleye angling in Pigeon Lake cannot be determined. It is 
interesting to note, however, that the angling success for walleye in 
Pigeon Lake has been consistently lower than on Sturgeon Lake over the 
three angling seasons of 1963, 1964 and 1965. (See Table IV). Some 
indication of the effect of this work on walleye populations of Pigeon 
Lake in the future may be obtained by a comparison of the success rates 
for the capture of walleye in these two lakes in the future. In 
addition close surveillance should be made by creel census coverage of 
any relative changes in the walleye production of Pigeon Lake especially 
Guring 1971 and in the subsequent years. 


TABLE IV - Data on catch per unit of effort (Number of walleye captured 
per rod-hour) for Pigeon and Sturgeon Lakes in 1963, 1964 and 


1965. 
Year Pigeon . §turgeon 
19€3 149 334 
1964. 2134 ~ 245 


1965 .L03 225 
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NORTH BAY DISTRICT SPRING 
BEAR HUNT - 1967 


by 
R.W,. Campbell 


Abstract 


The popularity of spring bear hunting increased again in 1967, 
District Conservation Cfficers reported a total of 330 
hunters in the field, Of this total 312 were non-residents, 
indicating again that resident hunters make very little use 
of this resource. The total kill was 102 bear for a success 
rate of 30.9%. Adult male hear made up 65.7% of the kill. 


The estimated total revenue derived from bear hunting 
amounted to $25,539.50. 


Introduction 


This District collected information on the spring bear hunt 
again in 1967. We were mainly interested in the hunt statistics 
regarding the number of hunters and their success rate. ie were also 
able to collect interesting information on the sex ratio and the 
economic value of the hunt. 


Method 


Conservation Officers in the field contacted local outfitters 
who catered to benr hunters, These outfitters were asked to complete 
a form showing the number of hunters, the number of bear shot, the sex 
and whether they were adults or cubs. They were also asked to record 
the number of days hunted and for information on the economic value of 
the hunt. (See sample form). These bear hunt return forms were 
submitted to District Office at the end of the open season. 
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14, 
FIELD REPORT OF NORTH BAY DISTRICT SPRING BEAR HUNT 


Conservation Officer Patrol Area No. 


Non-Residents 

No. of Non-Resident Hunters No. Bear Shot 

No. Adult Females Adult Males Male Cubs Female Cubs __ 
No. Unknown 

No. of Bear sighted but not shot 

No. of Bear wounded but not taken 

No. of Man Days Hunted 

Resident Hunters 

No. of Resident Hunters No. Bear Shot 

No, Adult Females Adult Males © Male Cubs Female Cubs 

No. of Man Days Hunted No. Unknown 


No. of Bear signted but not shot 
No, of Bear wounded but not taken 
No. of Man Days Hunted 


Bow Hunters 

No. Bow Hunters, Resident Non-Resident 

No. Bear Shot, Resident Non-Resident 

No, Adult Females Adult Males Male Cubs Female Cubs 
No. Bear seen but not shot 


No, Bear wounded but not taken _ 
No. of Man Days Eumted 


ee ied 


Remarks 


Economic Value of Spring Bear tumt 


Average cost of accommodation meals included per week 
per day 


How many guides were hired for Spring Bear Hunting 
How many man days were guides hited. 
The average rate per day paid to guide 


Remarks 
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15. 
Results 
Hunt Success 


A total of 330 hunters harvested 102 bear during the 1967 
spring bear hunt in North Bay District. The following table illustrates 
the number of hunters, both resident and non-resident, and the number 
of bear shot by patrol area for the District (See District Map). 


# o£ Non- # of # of # of 
Resident Bears Resident Bears shot 
Patrol # Hunters Shot Hunters 
1 85 10 5 4, 
2 3} ss 1 
3 11 7 3 
4 8 36 2 ~ 
5 17 11 3 1 
6 64 10 4 
7 é i ‘ 
8 69 20 - 
Total 312 97 13 5 


Not all the reports submitted revealed the number of man-days 
hunted, This information was calculated from the available data. It 
revealed that 207 non-residents hunted 880 days and bagged 39 bear. 
This means it averaged non-residents 9,9 days to shoot a bear. A 
total of 11 residents hunted 42 days and shot 4 bear, an average of 
10.5 days per bear, 


The average hunter spent 4.2 days in the field hunting bear, 
Hunters reported that they saw 133 bear that were not shot. They also 
reported wounding a total of 13 bear that were not subsequently taken. 


Only twc archers were reported in the field. They saw one 
bear but were not successful. 
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Sex and Age Ratio 


As in past years we have a large percentage of adult male 
bear in the kill. The following table illustrates the reported sex 
and age composition of the kill by patrol area for the District. 


# of i Of # of # of 
Patrol Adult Adult Male Female 
Males Females Cubs Cubs Total 
1 9 3 1 1 14 
2 2 1 S 
3 4, 2 7 
4 29 . i - - 36 
5 9 3 12 
6 3 2 3 2 10 
7 os “a 2 is 
8 11 2 5 4 20 
Total 67 20 10 5 102 
67 adult males = 65.7% 
20 adult females = 19.6% 
10 male cubs = 9,8% 
__3 female cubs - 64,97 
Total 102 100.00% 


Economic Value 


It is extremely difficult to arrive at realistic figures on 
the economic value of the spring bear hunt. It is catered to in many 
different ways by various outfitters, For instance some charge $90.00 
a week for baits and accommodations without meals, another charges 
$150.00 a week with meals and guides included, yet another charged 
$10.00 a day for a baited area. 


Using available information we averaged the costs for 
accommodations and meals and arrived at a figure of $14.00 per day, 
The wages of guides ranged from $10.00 to $20.00 per day and averaged 
$14.00 a day. Therefore, we based our values on the following scale, 


Cost of accommodation @ $14.00 per day 
Cost of guide @ $14.00 per day 
Non-Resident Licence fee $10,50 
Resident Licence fee § 5.425 
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Revenue to District Outfitters 


330 hunters averaged 4.2 days in the field @ $14.00 


per day $19,404.00 
Guides were hired for a maximum of 197-1/2 days @ 

$14.00 per day 2,765.00 
Non-Resident Licence issuing fees - 312 @.50¢ 156.00 
Resident Licence issuing fees - 18 @ .25¢ 4.50 


Net estimated revenue to District Outfitters 
as a result of spring bear hunt $22,329.50 


Revenue to Department 


312 Non-Resident Licences @ $10,50 less .50¢ $ 3,120.00 
18 Resident Licences @$ 5.25 less .25¢ 90.00 
Net income to the Department from Licence fees $_3,210,00 


Net revenue to both Province and District 


Outfitters as a result of spring bear hunting $25,539.50 


Discucsicn 


The results of owe 1967 spring bear hunt survey indicated 
that we had an inereass in the number of hunters in the District. The 
1966 field report showed a total of 213 hunters. This increased to 
330 in 1967. While there was an increase of over one hundred hunters 
in the field the hunt success remained identical with a success rate 
of 30.9% in 1966 compared to 30.9% in 1967. This would indicate that 
the black bear population could probably be exploited to a greater 
degree without hurting the resource, 


In checking over bear hunt reports from past years we noted 
that there was alwavs a large percentage of adult male bear reported. 
This caused us to believe that there was a bias towards reporting adult 
male bear in the-harvest. Checking into this further we interviewed 
Mr. Ray Bertrand, a jiccal Outfitter who has catered to very successful 
hunts for the past twenty years, The kill at his camp was 31 bear, for 
a suceess rate of 83.5% during the 1967 spring hunt. Cf che 31 bear 
taken, 27 were report:2d as adult males and 4 as adult females. Mr. 
Bertrand said he was :ertain of this count as he had personally dressed 
and skinned all of th2se animals, From past experiente Mr. Bertrand 
believes that adult mile bear are most susceptible to hunters who watch 
baits in the ae a A vecord oi; dates and times of kills at this 
camp revealed that only four bear had been shot in the morning and three 
of them were females. 
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Many of the larger bear are weighed on a set of platform 
scales at Mr. Bertrand's camp. He stated that the largest bear that 
he had weighed to date was 555 pounds whole weight (mot dressed). 

He said that bear weighing up to 450 pounds were not uncommon and that 
his parties usually killed two or three in this size range each year, 


In the future we hope tc follow this up more closely and 
perhaps be able to obtain more information on the sex and age ratio 
of kills and possibly a list of weights of kills. 


District Outfitters made the following recommendations in. 
the remarks porticn of our report form. 


(1) That bear hunting sould be allowed only in the spring, 
They feel that bear pelts do not make good trophies in the fall due to 
the poor quality of the hair. 


(2) That bear hunters be allowed only one bear per season, 
(3) That no cub bear be shot. 

(4) That bear hunters be supervised by a guide. 

(5) That no hunting be allowed in public dumps. 


(6) That bear should be classified as strictly a game animal 
and that trappers not be allowed to trap them for their pelts. 


We believe that the first three points may have some merit. 
It has been pointed out that we should know more about our bear 
population before any limits are set. On the other hand since we are 
promoting black bear as a game animal, it rather detracts from the 
image of this animal when we allow a hunter to shoot any number. 
Points 4 and 5 seen to have been made with a thought towards personal 
gain on the part of Tourist Outfitters. The final recommendation 
regarding the taking of bear by trappers is of little consequence since 
trappers took only 9 bear in the past trapping season. 
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2h. 
SILVICULTURE AND DEER MANAGEMENT 


by 
J.J, Axvmstrong. 


Introduction 


When the whiteman arrived on the shores of North America, 
he probably encountered vast areas supporting forest stands far removed 
from the early successional stages required by deer populations, 
Accordingly, he probably found deer scarce over vast areas, Adams 
(1926) and Leopold (1950), citing various authors, have substantiated 
this scarcity of deer in primitive times. During this period the 
early settler no doubt quickly learned that deer were more plentiful 
in areas of recent burns, or where some other agency had opened the 
canopy and permitted the establishment of an understory. ‘Yeterson 
(1956) felt that many more deer are present in Ontario now than in 
pioneer times, This same author reported the northward extension of 
the range of deer in Ontario since settlement by the whiteman, 


With the arrival of the whiteman came also his European 
technology, one form of which was the steel axe which was to reverberate 
through the early forests as it performed the double function of 
providing lumber and deer habitat, Both these products were to play 
an important role in the settlement of this new land, At the same time 
as the settlers were improving their own environment by building 
habitations and clearing land, these activities were also creating 
ideal browse conditions for the deer, ‘This was a period in which 
silviculture had its greatest effect on deer populations. Tt was also 
a period of poor silviculture and poor deer management, 


As is true in all forms of life, except perhaps Man, all 
species respond to a change in a component of their environment to the 
extent that such a change is advantageous or adverse to the population, 
In a landscape dominated by Man, deer respond to the silvicultural 
practices which create changes in the environment of the deer. Such 
practices can either increase or decrease the level of the deer 
population.- But just as the forest is a component of the environment 
of the deer, so also is the deer a component of the forest environment, 
This reciprocal effect is a basic aspect in the management of deer or 
the application of silvicultural practices, In general, silviculture 
can produce deer habitat and thus deer, but deer can also destroy 
regeneration. In the management of these two resources, planning 
should be conductec to the benefit of both resources. In support of 
this, Verme (1965) feels that ‘from a silvicultural standpoint, the 
management aims for timber and deer are closer together than we 
formerly thought or hoped would be the case", 
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Just as deer populations are increased by changes in the 
forest environment that lead to che establishment of early successional 
stages, so any silvicultural practices that create, either wholly or 
in part, such early successional stages such practices will cause an 
increase in deer populations proviced other requirements are also 
satisfactory. 


Logging is the most obvious effect that will lead to the 
required early successional stages. Reynolds (1962) has shown by a 
comparison of the numbers of accumulated pellet groups on selectively 
logged and unlogged Ponderosa pine forests of Arizona, that deer use 
was greater on logged land than unlogged areas except for the first 
two years after logging. He drew three tentative conclusions from 
his study as follows: "(1) deer use may be lowered for the first two 
years after logging (2) after this period deer use may be increased 
by logging activities, and (3) increased use by deer after logging 
may last for more than nine years", Such increased use by deer was 
related to the increased production of an understory composed of aspen 
and forbs. This author suggested that deer populations might be 
benefited by shifting areas of logging and by shortening timber cutting 
cycles to keep forage production high. 


Laramie and Dole (1957) found that heavy use by deer occurred 
in areas where softwoods along watercourses were reserved from cutting 
activities and recommended such reservations for deer management in 
New Hampshire, These workers found co-operation by lumber companies 
most encouraging even though the companies lost money through this 
co-operation in che interests o£ deer management. These authors felt 
that in view of the high economic importance of the deer herd, that 
the companies realized the bencfit of maintaining good public relations 
with sportsmen and businessmen in that area. They also felt that 
good public relations on their vart with the companies, che jobbers, 
and the foresters assisted in making this co-operation possible, 


The probable reason for the satisfactory results obtained 
in this study was the reservation of shelter in addition to the 
production of browse in close proximity. The close-proximity of shelter 
and feed has been emphasized by a number of workers, notably Verme 
(1965), Gill (1957), Westell (1954), Cumming and Stephenson (1954) 
and others, Little et al. (1950), considering conditions found in 
New Jersey agrees with Bramble anc Goddard (1953), and Swift (1956) 
that continuous cuttings designed to produce a mosaic of interspersed 
stands of varying ages should provide a more constant supply of food 
for deer, Verme (Cpus cit.) contradicts this view pointing out that 
this method would almost certainly result in an over-browsed condition 
on the relatively sparse regeneration. As an alternative to this 
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practice, Verme (Cpus cit.) felt that: “Compared to other methods, 
clear cutting unquestionably offers superior management prospects" 
This author was most interested in conifer swamp deeryards in Michigan, 
and felt that any system of habitat improvement must take into account 
the animals winter habits and basic requirements, as well as be reason- 
ably compatible with existing or approved ene eee practices. He 
recommended that ini me eek deeryards should be cruised and the timber 
types outlined in order to allocate cutting compartments. Within a 
compartment five age classes are tc be created having an age differen- 
tial between groups of fifteen to twenty years in a rotation cycle of 
eighty to one-hundred years.-. He suggested clear cutting within each 
group in long, narrow strips, leaving alternate rows of the same- 

width as a seed source, When the cutover areas have regenerated, the 
remaining uncut strips are then systematically logged so that the new 
stand is essentially even-aged. Eventually, he envisages a storied 
age structure of five even-aged groups in each cor. *rtment, 


Such a-procedure might well provide the food and cover 
required by deer, especially during the winter months, in the amounts 
necessary to support a high deor population, However, the problem 
is to justify the expenditures for this type of intensive management 
especially when the demand for cedar, and thus the price is so low. 


Essentially, this is the same type of problem described 
by Clarke (1963) in his discussion on the removal of the large areas 
of closed - canopy stands of hardwoods that are not at present being 
used, and are even deteriorating. He suggests that perhaps these 
old stands would be better given a dose af silvicide to produce new 
growth that could become useful co the expanding numbers of new deer 
hunters, as well future generations of foresters. He also mentions 
the economic ge jm associated with the opening of large closed 
stands of cedar and suggests that perhaps stand improvement should be 
subsidized in the interests of game management. 


Possibly, research may provide the answers as to how such 
currently low valued species such as cedar can be used in the forest 
industries. In a seminar presented-in the Faculty of Forestry of the 
University of Toronto on November 4, 1966 by Dr. Young, the fact was 
ellucidated that some pulp and paper industries have been using a : 
low percentage of cedar in their operations for many years, Apparently, 
pulp containing a small percentaze of cedar fibre produces a paper 
product with a greater folding strength. Perhaps certain traditional 
viewpoints need to be investigated more thoroughly. 


Paradoxically, we have in the two instances cited above, 
a case where better management of the forest products is also better 
management of deer. Silvicultur.il techniques in logging when used 
with other procedures in product research, can produce the necessary 
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deer management anc the products of the forest to the maximum benefit 
of society, a situation which is often rare in the production of timber 
products and deer, 


Where clearcutting is-practiced over large mono-typic areas 
with a consequent lack of cover, such activities can actually Lower 
a deer population although an abundance of preferred browse materials 
are produced, This was essentially the problem faced by Laramie and 
Dole (1957) whose work in New Hampshire deer yards, reported above, 
was aimed at obtaining the co-operation of timber operators in reserving 
mature stands of cover along streams.- In other cases where clearcutting 
is not conducted over extensive areas, the work can be beneficial 
resulting in high population levels, Reynolds (1962) intimated that 
open areas greater than thirty-five acres were not advantageous to 
deer. His data, however, were not adequate to show this conclusively. 
Undoubtedly, there are many factors which will determine the extent 
of use of clearcut areas by deer, and each area should be considered 
on its own merits, 


Preferably, if clearcutting is contemplated, and it is 
desirable to produce a larger number of deer, the cropping should be 
done in strips so as to produce openings and still leave the necessary- 
cover, If this type of cutting procedure is not economically feasible, 
deer populations can also be benefited considerably by leaving slumps 
of cover in strategic locations, Preferably, strips of cover should 
be left to connect these clumps so as to provide travel lanes. In 
both situations care would have to be exercised so as to avoid the 
loss of timber from wind throw or exposure. Possibly the clumps could 
be triangular in shape and directed so that the apex is in the direction 
of the prevailing winds. 


Another form of cutting that can be advantageous to production 
of deer is stand thinning, especially low thinning as described by 
Smith (1962). Other types of thinnings occasionally produce an 
understory which may be competitive to the crop trees, Although such 
activity is advantageous to deer especially if favourable browse 
species are favoured, thinnings of sufficient intensity to produce 
this condition are generally discriminated against by silviculturists. 
However, as Smith (1962) points out, the establishment of such an 
understory may serve the purpose of luring deer from other stands being 
regenerated, Of course, such an event will not occur under all situations 
of this type. 


In Ontario, Waddell (1965) conducted the equivalent of a 
cleaning operation in attempts to increase the carrying capacity of 
deer in winter range. His tectmique was to partially cut through all 
low-grade hardwood stems which were then bent over-to the ground. 
Since the cambium layer was not completely severed, many of the trees 
so cut remained alive and provided a readily supply of short term browse. 
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Costs of this operation were between 15 to 30 dollars per “net acre" 
treated. When an assessment programme was conducted it was found that 
the amount of browse on an acre after treatment was 205 pounds as 
compared to 55 pounds per untreated acre, Utilization of the browse 
produce, however, was very light and was probably a reflection of the 
light winters and the failure of deer to yard as expected, 


Where live pruning is contemplated for the production of 
clear sawlog lumber, the prunings may be of benefit in providing 
winter feed for deer, This procedure can be of considerable importance 
in times of heavy winters when the deer are yarded in areas deficient 
of browse. Of course, the species pruned most supply the proper 
nutritional requirements to be of use. Most maples, soft needled pine 
and white cedar are generally satisfactory with white cedar being 
the most important. It must be emphasized that at this point this 
practice should only be considered as .a temporary measure. The basic 
cause of the lack of feed should be rectified either by a reduction 
in the herd, or by an increase browse supply by the judicious estab- 
lishment of an early successional stage in the forest. Generally 
however pruning for sawlog production does not aid deer production 
as the species comprising such crops are not those used by deer as 
browse. 


The effects of an intensive cleaning operation on an eleven- 
year old hardwood stand aimed at releasing crop trees to promote 
greater growth and also stimulate the production of deer browse was 
reported by Della - Bianca and Johnson (1965). These authors found 
that deer response to the cleaning cperation was immediate with greater 
use by deer in the treated as against the untreated areas indicated 
by browse usage and track counts. “Since coppice growth was desired 
as browse production, and since there was very rapid growth, it is 
to be expected that competition to crop trees, although temporarily 
reduced, would probably recover and may again reduce the growth of 
crop trees, - Of significance, however, is that deer browse was taereaneas 
and a high quality mixed har dwood stand was produced by this work. 


Murphy and Ehrenreich (1965) found that the total production 
of preferred Heer browse was increased as a logging-timber stand 
improvement operation in stands of pine and white oak in the Missouri 
Ozarks, These stands also received the greatest amount o£ work in 
logging-timberstand improvement Shan in the other stands. This 
probably explains the high production realized in this stand. These 
authors also found that production cf browse in red cedar stands 
(Juniperus virginiana) actually decreased following logging-timberstand 
improvement through the removal of a preferred food for deer. Total 
production was greatest three to six years following treatment in the 
pine type and six to ten years following treatment in the white oak 
type. Production of preferred deer foods in the oak-pine and blackoak - 
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scarlet oak types was relatively unaffected by logging-timberstand 
improvement. These authors concluded that timber management had not 
yielded the maximum benefits possible and felt that recent changes in 
timber management should produce increased benefits for wildlife. 
Specifically, the methods involved the creation of even-aged stands 
with more clear-cutting for regeneration in the oak-hickory forest 
types. 


The above examples have not exhausted the Literature on 
timber management - deer management activities utilizing silvicultural 
techniques. But the point is stressed that the management of timber 
or wildlife populations is not a concept mutually detrimental in all 
cases. Occasionally, silvicultural techniques must be used to the 
detriment of deer production, especially in the older stands where 
the production of timber should be the prime consideration on good 
sites. On the other hand, where deer populations can be integrated 
purposely with the employment of silvicultural techniques, then such 
techniques are advantageous to Society. The opportunities for such 
integration will occur primarily in the i:itial stages of stand 
establishment which is the time of optimum production of deer browse, 
a major limiting factor in deer production, 


val { 


It is recognized that deer do cause considerable damage to 
newly established stands of tree crops, notably pines in plantations. 
The paper by Clepper (1931) treats <his subject very intensively. 

The main damage by deer occurs during the first few years of life during 
which time repeated deer browsing will either cause death or malformation 
of the tree. Obviously, the deer herd should either be reduced or 

lured away from the area by silvicultural techniques. Little et al. 
(1958) state that there is little effect of br-wsing where the pine 
reproduction is one foot tall after cutting. In additicn the production 
of other browse species would relieve broswing on the more desirable 
plants, 


Where it is impractical to reduce a deer population due to 
adverse public reacticn, then other methods would have to be utilized. 
Since deer are apparently selective for browse high in nutritive values, 
and if we assume that the use of fertilizers will increase the nutrition 
of browse and therefore the palatability and use of browse on a treated 
area, conceivable it is possible that part of the solution is to 
fertilize not the newly planted tree crop, some neighbouring area in 
an early successional stage-comprised of preferred browse species. For 
economic reasons, of course, there would have to be a return in the 
form of increased growth of crop trees on the fertilized area. 
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Under certain conditions, prescribed burning may be used to 
advantage for the production of deer browse and the regeneration of a 
new stand. This activity also allows easier access to hunters, 
Little et al. (1955) have observed that prescribed burning kills back 
shrubs, small pines and hardwoods; but many sprout, and new pine 
seedlings start. They feel that, in areas periodically burned, that 
there is generally more browse than in areas long unburned, Since 
prescribed burning may produce more nutritious browse for deer, this 
technique may well be used to protect newly planted areas as with the 
use of fertilizers described above. Although deer do utilize burned 
areas quite extensively once new growth is available, prescribed burning 
is a relatively new technique in silviculture and deer management, 
especially in the deer range of Sntario. Since Ontario is situated 
on an entirely different geological base than are those areas where 
experiments in prescribed burning have been conducted, it would be 
wiser to conduct research in this field as it pertains to conditions 
in Ontario. 


In the establishment of new stands, the characteristics of 
good deer range should be duplicated as closely as possible to produce 
a varied stand as much as practical. Conceivably, this can best be 
accomplished by means of the distribution of plantings. The conventional 
method is to plant in relatively large stands with complete coverage. 
Little et al. (1958) suggest that stands in New Jersey should cover. 
twenty to fifty acres. However for the purposes of deer management, 
perhaps such areas should be planted so as to produce a discontinuous 
stand. Such a stand could be produced by planting in blocks so as to 
produce breaks in the canopy of the mature stand. The spaces created - 
between the blocks would be managed for deer production of deer browse, 
while the timber crop would provide the cover needed by deer, 


If the present trends in intensive use of wood expands as 
has been predicted, it can be expected that silviculture will be 
employed to an increasing degree in the production of smaller wood 
products over shorter rotations. Such a tendency will increase the 
intensity of deer management and the production of deer. Surprisingly, 
the production of browse, which is the deer manager's chief concern at 
present, will not be as important under such intensive forest use. 

The main problem will be the production of cover of a suitable type in 
suitable locations as demanded by the fastidious nature of deer in 
their choosing of cover. 
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THE BARK LAKE FISHERY 
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Mele. WiLt 
Introduction 


In 1965 a preject was begun on Bark Lake, ‘n J-nes Townshkp 
near Madawaska, Cntar! ©, in an effort tc establish the influence -f 
Hydro winter drawdcwn -n “he natural repreducticn of lake trout 
(Wilton, 1965). Tc is expected that this preject will be cf at least 
ten years' duration. 


During tie first five years, 15,000 fin clivpec lake treut 
yearlings will be stocked in ce lake per year. As well, fall netting 
and tagging to establish the ima jor spawning areas and obtain movement 
information will be conducted curing chis period 


During the second five year period (1970-75 inclusive), 
intensive fall netting on the major spawning beds to esteblish the 
ratio between iatciery fish and native fish will be conducted. In this 
way a relationsi:ip between year class strength and drawdown severity 
during the incubation period should be obtained, if sucl. exists. 


Since there is a distinct possibility, however, that the 
planting of markec hatchery fisi. may not give rise to conclusive 
results (Martin, unoublished), ic was decided to approaci: this problem 
in aS many different ways as possible in order that; 


(i) Should any phase of the investigation prove inconclusive, 
other phases may be mpre clear cut in their findings. 


(ii) Should all phases of che investigation prove conclusive, 
the findings wll be more meaningful if all phases point toward the 
same conclusions. 


For chese reasons it was cecided to conduct an intensive 
creel census on Bark Lake during tle summer of 1966, It was felt as 
well that a creel census should be conducted simultaneously on a lake 
similar in nature <o Bark Lake, but without the influence of a hydro 
dam, in order that the influence of n tural population fluctuations may 
be discounted in future creel census studies, thereby making the influence 
of the hydro dam more pronouncec, 
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Progarm - 19CC 
A - Establishment of a Control 


Aylen Lake in Dickens Township was chosen as the "control" 
lake for the following reasons: 


(i) it is in the same water shed as Bark Lake. 
(ii) Species composition appears to be similar. 
(iii) The water level is kept constant by a control dan. 


(iv) Aylen Lake is within 10 miles of Bark Lake. It was 
therefore reasoned chat weather conditions as they might affect either 
angling or spawning success in either lake would be very similar. 

During ti.e summer of 12¢C a shoreline survey to a depth of 
six feet was carried out on Aylen Lake. As well six random standard 
gillnet sets were made during the summer in order to establish the 
relative species composition in the lake. 


Survey Results 


Gill necting results Lave been tabulated in "Table I." 


While Aylen Lake is szaller than and not as deep as Bark Lake, 
the shorelines appear to be quite similar in nature, with both lakes 
providing very adequate lake trout spawning potential. 

Species composition of the two lakes appear to be similar, 
although species proportions would seem to be somewhat different. 
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Table I 


Species Composizion - Aylen Lake 


Maximum 
Dep th 
Set In White- Common Smallmouth 
No. Feet L. Trout Ling fish Sucker Bass 
L. 70 3 2 25 4 - 
Zs 55 5 1 123 5 1 
kj 70 12 4 56 az 3 
4, 70 3 3 138 1 - 
- 135 4 3 61 4 - 
6, 90 2 1 LS 1 1 
Totals 29 14 422 22 5 


While there would appear to be sissimilarities between the 
relative species composition of the two lakes, it is felt that Aylen 
Lake is sufficiently similar to Bark Lake to provide "control" data 
in future creel census studies, 


B. - Intensive Simultaneous Creel Census 


Intensive creel census was conducted in the following manner 
on Bark and Aylen Lakes, during the summer of 1966; 


(i) One week day per week cn both lakes. These days were 
chosen randomly. 


(ii) Cre week-end per week on both lakes. These days were 
alternated each week. 


(iii) Statutory holidays were alternated between the lakes. 


(iv) Tie creel census was begun on May 21st and stopped on 
September 5th, 


(v) Every effort was made to contact all anglers on the lake 
on creel census days. 
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33.6 
(vi) Creel census information was combined to calculate 
average lake trout angler success on both lakes for the entire summer, 


Average creel census figures for Bark and Aylen Lakes are 
tabulated in "Table 2". 


Table 2 
Creel Census (Lake Trout) 

Bark Lake Aylen Lake 
Rod Hours 1062.00 979.80 
No. of Fish 73 91 
Pounds of Fish 227.63 248. 26 
Fish / Rod Hour 0.069 0.093 
Pounds Fish / Rod Hour 0.214 0.253 
Average Weight (lbs.) 3.118 20420 


It is difficult to reac any conclusions concerning the creel 
census data gathered during 1966. This information will be more 
meaningful after several years' «ime when the creel census is repeated 
and comparisons may be made. 


C - Fall Netting 


Fall netting in Bark Lake was commenced on Cctober 15, 1966. 


The purpose of this phase of the program is four-fold: 
(i) To establish the location of all spawning areas in Bark 
Lake. 


(ii) To establish the dates of spawning activity. 


(iii) To establish the depth at which the majority of trout 
spawn, 


(iv) To obtain movement data through tagging. 


Netting on the night of October 15th indicated that the spaw- 
ning run was already in progress, F or this reason, owing to the 
limited personnel available, it was decided to concentrate netting 
efforts at locations "B and C" (described in the 1965 report) where 
large spawning beds are known to exist, in order that as much tagging 
as possible could be carried out, 
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Netting data obtained during the 1966 spwaning rum are 


tabulated in "Table 3", 


Angler tag returns received up until July 15th, 1967 are 


tabulated in "Table 4", 
Table 3 


Results 


Bark Lake 


Total 
Date Location Sex Length (Inches) Tag No. 
Oct. 15 Cc M 20.5 168547 ) 
F 26.5 168548 ) 
M 19.0 168554 ) 
Oct. 18 Cc M 30.5 168550 ) 
iM 29.0 168551 ) 
i 33.0 168552 ) 
- - 1638650*) 
Oct. 19 C F 24.5 168540 ) 
M 20.5 168542 ) 
M 35,0 168546 ) 
M 20.0 168545 ) 
M 28.0 168543 ) 
M 19.0 168544 ) 
F 21.5 168541 ) 
Oct. 20 Cc M 19.5 168539 ) 
iM 18.5 168538 ) 
M 21.0 168537 ) 
Oct, 21 D F 22.5 168532 ) 
M 20.0 168530 ) 
F 21.5 168533 ) 
Oct. 21 Cc M 24.5 168531 ) 
M 24.5 168534 ) 
M 21.0 168535 ) 
M 19.5 168536 ) 


* Tagged 1965 - same location 


0-12 


0-10 


0-8 


“" 
ie ¥ 


_ 933 ous gatnewqe ACL odd gatmub beled sial 


ome Yoel .9@t yiut Itsau qu beviesst samtez, 3s ss 
."d ofdst" ak 
€ eldsaT : 
guest stat) etiveed anijist list 
| oxint six pines 
In3oT 
,o8f geT (eodont) stanet Kes 
¢ vaesar 2.08 Mf 
( SAZ8OL . 2,08 z 
(, Ad2SaL 0,ef M 
( Gtesar 2,0€ M 
$~0 '{ LeesolL 0.e8 M 
i ( Séesoi 0,€€ MN 
(*02d80l - ‘a 
( Odesar Z.a8 hn 
( Sd@daLr @.08 ee = 
3=0 ( aazsar 0.26, — 
( gaesar 0.08 uo 
( €adeser 0,88 | 
( adegar 0.eL Mi 
( Lazear 2.18.) yt 
012 Sie 
( e€eSar Ger Mf aa 
$20 ( ge2sas 2.8L ° yell 
.( Vezsor “M 
( stesar 
, 0L-0 .€ o&2seI 
us ( €&€ce00L 
( reesar . 
5-0 .( deeser | wel 
| ( 2€2ear 
:( d€2608 


35. 
Table 4 
Angler Recaptures 
Lake Trout - Bark Lake 


Date Tagging Date Recapture 
Tag No. Tagged Location Recaptured Location 
168676 Oct. 14/65 B May 25/66 Hay Bay, Bark Lake 
168686 Oct. 12/65 C June 1/66 Kamaniskeg Lake* 
168626 Oct. 19/65 Cc July 23/66 Hay a Bark Lake 
168663 Oct. 14/65 B Aug. 26/66 Near Sand Bay, Bark Lake 
168677 Oct. 14/65 B Aug. 13/66 Near Sand Bay, Bark Lake 
168662 Oct. 14/65 B June 5/67 Kamaniskeg Lake* 
168537 Oct. 20/66 Cc June 12/67 Bark Lake 
168668 Cct. 14/66 C July 2/67 Bark Lake 


* Kamaniskeg Lake is located approximately 10 miles below Bark Lake 
on the Madawaska River watershed, 


Judging from the small number of fish tagged in 1966, it 
appears evident that the spawning run commenced prior to October 15th. 
The first ripe eggs were observed in 1965 on the night of Cctober 165h. 
It would therefore appear that considerable fluctuation exists in 
annual spawning times in Bark Lake, and that future fall netting should 
commence no later than October 10th. 


The small number of angler recaptures to date from Bark Lake 
prohibit the drawing of conclusions, There would appear to be a loss - 
of lake trout from Bark Lake to the waters of Kamaniskeg Lake, however, 
and this aspect certainly deserves further investigation. 


Recommendations 


In order that the effects of winter hydro drawdown on the 
Bark Lake Lake trout population may be more thoroughly understood, it is 
recommended that a creel census-similar in every way to the one conducted 
eer ne and Aylen Lakes in 1966, be carried out in 1970 and again in 
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In order chat more may be learned concerning the- spawning 
and movement habits of the Bark Lake lake trout populaticn, it is 
recommended that intensive fall netting and tagging, commencing no 
later than October 7th, be conducted annually until the completion 
of the progran. 


Since the exact incubation period of lake trout eggs is as 
yet unknown in Bark Lake, and since this information-will be necessary 
to correlate year class strength with water drawdown, it is recommended 
that a small amount of suitably protected spawn be suspended in the 
Heep ane checked at frequent intervals until hatched, during the winter 
of 1967-68. 
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THE 1967 WINTER CREEL CENSUS, LAKE MANITOU 
MANITOULIN ISLAND 


by 
F A. Zimmerman 


The creel census has played an important role in Sudbury 
Forest District's lake inventory program. Lake Manitou and its lake 
trout fishery in particular, has provided us with, perhaps, the district's 
most satisfying source of angler data. The lake is productive, it is 
readily accessible and it is becoming more and more popular each year 
as a source of sportsmen's relaxation, It has also provided us with 
many problems, the largest of which, at the present time, is the 
resolving of the Indian rights to fish indiscriminately, the waters of 
Manitoulin Island. 


To keep abreast with the winter fishery the creel census, 
begun in 1962, has been continued annually. This report covers our 
findings during the past winter, 1967. 

Creel Census Data 


The 1967 winter creel data are quite comparable to the data 
collected during 1966. 


Table I provides the catch data for 1967. 


TABLE I CATCH DATA WINTER 1967 

Month Cope pies March April Total 
Creel days 13 15 14. 5 4,7 
Anglers 58 248 669 4.7 1022 
Hours L185 984 3339 173 4681 
Lake Trout 15 89 175 9 288 
Perch 341 30 6 377 
Whitefish 1 3 2 6 
Splake iz 12 


Ling 3 3 11 2 21 
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38. 
For comparative purposes Table II provides a tabulation of 
the creels since 1962. . 


TABLE II CCMPARATIVE DATA - LAKE MANITOU 1962-67 
Year 1962 1963 1964 1965 1966 1967 
Lake Trout 55 170 92 S14 710 288 
Total Fish 123 276 193 1058 768 704, 
Hours 627 341 750 1659 4,374, 4651 
Anglers 125 163 =171 864 1048 1022 
Trout per 

100 rod hrs. 9 50 12 49 16 5 
Trout per 

100 angler LL, 104. 54 94, 68 28 


The creel census was carried out on 47 of the potential angling 
days (January Ist - April 14th). The majority of the fishing activity 
took place during the month of March. One thousand and twenty-two 
anglers fishing 4681 hours caught 288 lake trout. This compares to 
the 1048 anglers checked in 1966 who fished 4374 hours and caught almost 
2-1/2 times the number of trout or 710. 


In 1967 the predominant year class was the 1963 plant 
Similar to that observed in the 1966 creel. Naturally produced fish 
contributed about the same number of fish to the creel each year (55 in 
1966 and 65 in 1967) but the relative proportions to the total catch 
differed considerably. 7.7% of the 1966 catch were natural production 
while 22.5% were in 1967. 

Table III provides the catch composition according to fin 
clip. 
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TABLE III CATCH COMPOSITION 
Date Planted Fish Checked _ % of Total *% of Total 1966* 
1965 
1964 335 12.1 225 
1963 119 41,3 71.3 
1962 63 21.8 5.7 
1961 3 1.0 wi 
1958 3 1.0 1.0 
Natural 65 22a fad 


om 


* 1966 Data from the Lake Manitou Creel Census (Zimmerman, 1966) 


Two interesting observations arise from this table: 
1. The 1963 plant or the 1962 year class of hatchery stock contributed 
a very large proportion of the catch for the winters of 1966 and 1967 
(63%). 


2. Fewer small fish (or conversely more large fish) were taken in the 
1967 fishery. 


Power toboggans have become a normal vehicle of travel on 
Manitoulin Island. Two hundred and forty~one were recorded in use 
on the lake during he 1967 creel census, two of which were used 
commercially to haul sportsmen to the fishing grounds and back. Ice 
huts have also become more common in recent years. During the winter 
of 1967 I counted a total of sixty ice huts in use on the lake, six 
of which were being commercially rented, 


In 1967 the system of fishing changed. During the previous 
winter the anglers concentrated along the west shore of Sandfield Bay 
fishing in 90-120 feet of water. They used, generally, a \lilliams 
wobbler with sucker belly bait. During the summer of 1966 a new bait, 
a yellow jug was used with a hish degree of success (guests of Hans 
Timberline camp caught 800 lake trout), Naturally, the news of this 
success and a description of the new jig spread rapidly. then the 1967 
winter fishing started off slowly there was an obvious change in the 
bait used and a change in the fishing grounds. The fishermen moved 
up the lake to the northeast and fished in water 20 - 30 feet in depth. 
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The Indian fishery on Lake Manitou was also interesting. Most 
of the Indians came from the Wikwemikong Indian Reserve No. 26. About 
30 locations were used by them and they appeared to be quite successful, 
They sold the fish locally and would not reveal their success to ne, 


Discussion 


Lake Manitou is probably the district's most important Lake. 
trout fishery. it is one of the provinces sources of lake trout eggs, 
it supports an intensive sports fishery, and in recent years it has 
supported an increasing Indian commercial fishery. 


The 1967 winter creel census indicated an obvious drop in 
lake trout catch despite an effort comparable to that of 1966. There 
may be several factors involved in this drop. 


1. An increase in Indian netting. 


2. An increase in the intensity and success of the summery fishery 
(e.g. Hans Timberline), 


3. A change in the behaviour o£ the winter fishermen (from the south- 
west end of the lake to the northeast - from a Williams wobbler 
to a jig). 


4, The limit on Lake Manitou was dropped from 5 to 3 lake trout per 
day commencing January Ist, 1967. (few fishermen were observed to 
take their Limit in 1967). 


5. The new type of bait (the jig) may be selective towards larger fish 
(e.g. on June 6th, 1967 a party from Hans Timberline were censured. 
They caught 8 lake trout, the smallest of which was ten pounds). 


6. The 1964 plant of 26,900 and 1965 plant of 10,900 did not respond 
in the manner that the plantings of the previous two years did. 


7. Environmental conditions may have differed in 1967. The previous 
winter was an open winter with relatively little snow cover on the 
ice, The winter of 1967 was long and snow accumulations were high. 


It would appear that naturally produced fish provide about 
the same level of fishing - 1.3 natural lake trout per 100 road hours in 
1966 compared to 1.4 in 1967. 
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The contribution of the 1963 planting is remarkable. In 1966, 
71% of the fish caught were planted in 1963 while 41% of the 1967 
fishery were introduced in the same year. This means that 63% of the 
lake trout caught in 1966 and 1967 were from the same hatchery year 
class. Nearly 75% of the trout taken in 1966 and 1967 came from the 
1961 and 1962 year class of hatchery stock, 


The 1967 data indicated fewer small lake trout. The 1965 
plant was absent and the 1964 plant contributed on 12%. This may be 
due to the Indian netting as they generally use small mesh nets. 


At the present time it is too early to determine the effects 
of the different planting rates although there appears to be an obvious 
difference in the success of different year plantings. 
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